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On the oceasion of & short visit made to Victoria in February
of this year, 1 collected, during a week-cnd at Mt Buffalo, a wunber
of specimens of o species of TPlreatoicus, with quite small eyes.
These, while bearing o marked general resenmblanee to P.oaustralis,
seemed nevertheless to differ from that form in quite a number of
features. Simce bhut one other species (I shephardl, which 1 eye-
legs), has been deseribed, hitherto, from the castern part of the
Australian mainland, it was lkely that these speeimens would prove
to be referable to a new species and, uceordingly, us mauny as possible

were secured.
They occurred in o varicty of situations; the first, a solitary

specimen, was caught in the waters of Lake Catani, its presence there
probably accidental, for pr olonged search failed to reveal others
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there or under similar conditious in the waters of the New Reservoir.
They were discovered, however, quite abundantly, partly embedded in
almost dry mud which had formed the floor of a shallow puddle, at
a spot where, in wetter seasons, a small creck discharged into the
Liake. Here, under one quite small piece of decaying bark, nearly
ferty specimens were found eurled up and motiontess,®  This creek,
or Investigation, was found te serve, in normal seasons, as the drain
for a peat bog, under the mossy surface off which and in a small
spring-fed hollow vet other specimens were taken. On the following
day, the ‘“Crystal Brook’’ was followed to its souree, near which,
in tiny hollows between clumps of sphagnwm, as svell as in a narrow
el emptying into the Brook, other, lighter-colounred specimens
were captured.  Another trip, this time to the ‘‘Horn,”” for the
most part following the course of a stall creek swhich proved to have
its origin in a1 eonsiderable bog that partly encireled the foot of the
peak itself (where this rises abruptly from the Plateau), was equally
snceessful.,  On this oecasion Phreatoicus was taken at a number of
different spots, as well as quite freely in the bog at the foot of the
““Torn,’’ practically at the highest part of the Plateau.  Tndeed,
several of the loealities must have been at altitudes closely approach-
g five thousand feet,

The specimens taken from black peaty mud or from beneath the
surface of the bog were much darker in colour and for the most
part were densely infested with attached Rotifers, as well as by
dise-shaped bodies which T fail to identify. Tn some cases a single
seta may have its half-dozen attached forms, and these may largely
chseure the actual outline in setose regiouns. Others, taken from the
open, are lighter colonred and much less heavily infested.

So plentiful ax was this animal, of such eonspicuous size (ex-
ceeding 14 mm.), and with so widespread an oecurrence, it seemed
almost incredible that it could have escaped earlier observation.
Accordingly, on my return to Melbourne, I made enquiry at the
Muscum, where T learned that there were apparently no records of
specimens of Phreatoicus from the Buffalo region. I was, however,
very kindly permitted to exmmine the Muscum Collection of Fresh-
water Crustacea and satisfy myself of the absence of uny such
material from that part of Victoria.  While engaged upon this
search I happened upon a tube coutaining another Phreatoieid, un-
named, hat, beyond all peradventure, new. This bore a locality
label whieh indieated that the contained speeimens were collected in

#Some of these, kept under shmilar conditious, in a small woodeu box,
survived until my returm to Pertl, nearly three weeks later,
when, on being placed in water, they shortly unrolled and re-

sumed aetive existence,
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the Northern Territory, the first instance of a Phreatoicid from the
Tropics. Hitherto, the most northerly records for this family were
the Barrington Tops in N.S.W., S, Lat. 32°, Perth, in W.A., in the
same Latitude, while £. letipes from South Australia was found at
Coward, 29° South Latitude. The fossil form, discovercd at New-
town, Sydney quite probably ranged as far north as these.

At my request, I was most courtcously allowed to remove certain
of these Northern Territory forms for examination. They are
desceribed below, a new geuwus bejug required for their reception, the
species being named in compliment to Mr. Kershaw. The species,
taken at the Buffalo proved, likewise, to be new, this being named
after my friend and cnthusiastic fellow collector, Mr. A, K. Joyner,
of Perth.

A consideration of these two new forms and a veview of the
structure of such other specics as I have been able to examine, has
convinced nre that the Australasian species referved, hitherto, to
the genus Phreatoicus, fall into two quite definite and readily separ-
able groups, sufficiently distinct to warrant their assignment to
separate genera.

As was stated in an earlier paper (1924), it was only after very
considerable hesitation that I had referred the Western Anstralian
form P. lintoni to the genus Phreatoicus, a hesitation whiel Dr.
Chilton had previously expericuced when deseribing P. latipes.

Accordingly, I mnow propose to establish for all the lowland
forms from Western and Southern Australia, 4 new genus
Amphisopus, all these species having in common a number of features
clsewhere found together only in the Amphipoda. To this new
genus, lowever, the species from the Northern Territory caunot be
assigned, nor does it fall witlun the aceepted definition of Phrealoicus;
consequently the recoguition of a seeondd mew geuus seculs Lecessary
and for this 1 propose the name Eophreatoicus. The remaining
forms, distributed i the subterranean and surface waters of New
Zealand, the Highlands of Tasmania, wnd the Sub-Alpine regions of
Eastern Australia should, so far as I can judge, be retained in the
genus Phreatoicus Chilton, the new specics L. joyneri, also, properly
belonging here. The position of P. capensis Barnurd is uneertain,
and in the absewce of material I can come to 10 conclusion, hut,
judging from Barnard’s figures (1914, Pl 23, 24) and his deserip-
tious, I incline to the opinion that it will be found to occupy &
position intermediate hetween Eophreatoicus and Plreatoicus. In
some respects, indeed, it appears actually more primitive than either
of these; a cousideration of this matter is deferred, however, to a
later chapter, where the inter-relationships of the several forms are

discussed.
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AMPHISOPUS, gel. nov,

Body long, peracon sub-eylindrical, pleon markedly compressed.
First segment short, more or less fused with the licad, which lacks
wovertieal groove near its posterior margin.  Upper antenna filiform,
longer than pednnele of lower anteunna, flagellim with ten or more
joints,  Lower antenna long, flagellum many jointed. Eyes large.
Mandibles with an appendage, right mandible retaining in reduced
sccondary dentate edge. Iirst maxilla with six or seven plumose
setae on inner lobe. Legs divided into an anterior series of four
and a posterior series of three, the eoxal joints searcely or not dis-
tinet.  First pair of legs sub-chelute in bhoth sexes, lavger in the
male than in the female; the fourth leg in the male not sub-chelate;
Lusos of the three legs of the posterior servies largely expanded.  Pleon
retatively longer than in Phreatoicus; the last segment almost, or
completely, marked off from the telson. Coupling hooks on the basal
joiut of pleopods one and two; epipodites npon the third, fourth and
fifth pleopods. In the male, a strongly curved penial filament on the
endopodite of sceond pleopod, long and pointed, without terminal
sctae.  Male appendage not  sctose, Uropods stout, bhiramous,
styliform.  Telson large, horse-shoe shaped in transverse section, in
profile snggesting a sub-conical body, without terminal projection,
the dorsal margin cutire, emarginate or cleft.

With thiree species:—

A. lintoni Nicholls (sp. typ.), Phreatoicus 1., Nicholls, 1924,
Jour. Roy. Soe, W.A., Vol. X, pp. 89-104, 1924.

A. latipes (Chilton), 1923, Plreatoicus [, Chilton, Trans.
Roy Soc. 8.A., Vol. 46, p. 23, Figs, 1-14; DL, Glauert,
Jour. Roy. Soc., W.A., Vol. X, pp. 48-57, 1924; i,
Nicholls, Jour. Roy. Soc, W.A,, Vol. X, P18, Fig. 3a,
pp. 98-104, 1924,

A palustris (Glanert), 1924, Phieatoicus p., Glauert, 1924,
Jour. Roy. Soc., W.A., Vol. X, pp. 49-37; P.p., Nicholls,
Jour. Roy. Soc., W.A,, Vol. X, PL 8, Figs. 2, 2a, pp.
98-104, 1924,

Distribution. At the time when the original description of .
lintoni was written I had obtained my material from but a single
leeality, a swmall creek emptying into the estuary of the King River
in Sonth-Western Australin,  Subsequent eolleeting trips showed that
this species occurs freely in aund avound Albany itsclf, one fine speci-
men actually being taken in the Marine Drive, and more than a
dozen different spots yielded abundant material.  In some case these
woere found plentifuily in mere puddles along the railway line, or in
larger hollows at the foot of the hill near the swamps at the land-
ward end of the Deep Water Jetty. Sowme of my larger specimens
were taken practically at sea level, in a tiny runnel of fresh wuater
within a half dozen puces of the spot where this discharged into the
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sca.  Yet others were sceured from o small pool fed hy a spring
beneath a huge granite boulder, high up on the southern slopes ()f
Mt Clavence (Albauy) awd in its swampy overflow. A later trip
made, in Jannary, 1925, to Two People Bay, some thirty miles or
so to the Eastward of Albany, resulted in the discovery of this species
as an abundantly oceurring form in that locality.

At Denmark, thirty miles to the West of Albany, and at other
plaeces still more westwardly, to Nornalup (unearly ecighty miles), 1
have, however, seavched in vain for this Phreatoieid, wvor has it
been found in the velatively abundant fresh waters of the Porengorup
Ruanges, some forty miles inland.  Nor yet luas any trace of it heen
seen in the Margaret River distriet at the southern eud of the West
Coast.

Amphisopus lintoni, then, may be cousidered as likely to prove
a relatively widespread form oceurring in shallow fresh wiaters near
to the Coast of South-Western Australia from the vieinity of Albauy
castwards, but probably mot existing in the durle peaty waters
(locally, ““coffee’” water) of the more western crecks and streams,

The known ratge of A. palustris, too, is now greatly extended.
It hias been taken freely in many of the shallow lukes in the environs
of Perth. I lave colleeted it, also, from swamps and ditehes at
Pinjarra, nearly sixty miles to the south, aund near to York, some
forty miles inland. In these two latter cases there are exhibited
differences which may prove to be ot varictal value.

Concerning A, lutipes nothing further has been vecorded since
the publication of Clilten’s paper in 10235,

Habits. An account of the habits of these and other Phreatol-
eidg will he found below.

Phreatoicus joyneri sp. nov., Plates XXV, XXVI, und Pl. XXIX,
Figs. 40-44.

Specifiec Diagnosis. Body robust, surfuce snooth, with very few
geattered hairs, Head somewlnt shorter than combined length of
first and second peracon segments, produced into postero lateral lobe,
which touehes maxilliped, with well marked vertical groove slightly
proximal to hinder horder.  Hyes smetll, ronnd, with few ommatidia.

Peracon sub-eylindrical.  Epimera (coxal joints) well developed.
First segment very sbhort in mid dorsal line, longer on veatral border,
scarcely fused with the head, sccond, third, and  fourth scgments
equal, fifth and sixth equal but shorter, seventh distinctly shorter.

Pleon moderately long, having, with the telson, a length almost
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exactly two thirds of that of combined cephalon and peracon, First
segment as short as first peracon segment, second and third equal
and longer than the first, fourth longer than preceding, the fifth
decply notched posteriorly and twice the length of the fourth., The
setal fringe practically confined to inferior margin, The ventral
border of the sixth pleon segment armed ventrally with stout pee-
tinnte setac, whieh give place to spines at the postero-lateral corner;
its overlapping posterior pleural bovder fused with the telson and
forming a short sutural line bearing but three fine setae.

Telson large, horse-shoe shaped in transverse section, a well
developed dorsal transverse depression defining the tip-tilted terminal
projection, the latter armed with spines and setae and flanked on
either side, at a slightly lower level, with strong spines. Ventrally
the pleural margin of the telson is free from setae or spines,

First antenna short, not as long as the peduncle of the second,
with a flagellum of five joints in the male and but three in the
female; second antenna nearly half the length of the aunimal, almost
as loug as cephalon and first five peraeon segments, peduncle barely
half the length of the flagellum, which may have from eighteen to
twenty joints.  Right mandible without sceondary cutting edge, both
mandibles with well developed curved spinous plate bearing a double
row of denticulate spines.

Guathopods strongly sub-chelate, the pahn oblique and armed
with a series of spines which become broadened toward tlie proximal
end of the joint into subtriangular serrated sentes,  Second and
thivd peracopods appear to be slightly prehensile; the fourth, in
the male, quite strongly snb-chelate; in the femnale, the fourth ve-
scmbles the preceding; fifth, sixth and seventh legs inereasing pro-
gressively in length, the subtriangular eoxal regions distinetly marked
off, hut coloured exactly as the related scgments; basal joints
ronnded, little expanded. Pleopods 3-5 with large endopodites;
uropods long, pedumele bearing on its extremity, one thick and one
slighter spine pectinated dorsally, rami sl’ender, not very spiny.

Colour: Brown, generally very dark, with lighter (yellowish)
markings; specimens taken in the opeun varying with the colour of
the underlying wud, to lght brownish or even yellowish grey, The
legs may then he a light yellow in colour.

Length: Largest specimens (male) 14 to 15mm., none of the
much less numerous females excecding cleven millimetres,

Habitat: Taken in bogs, among the growth of sphagnum, also
in weedy runmels among the tufts and roots of grass on the M,

Buffalo Plateau, Victoria.

Detailed Deseription—Eyes: Small, few (12-14) ommatidia,
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apparvently undergoing degenevation.  The first antenna (PL XXV,
Fig. 2, 2a) rewmarkably short with, in the female, fewer joints than
in any species of Phrcatoicus deseribed hitherto,  There is very little
to distinguish the pedunele from the flagellum, the peanltimate joint
of the latter being, in the female, relatively large and swollen, while
the terminal joint is a were knob,  Tu the full grown male there way
he either four or five joints, the second and third heing subequal
and larger than the other joints, Setae ave not very abuudant, hut
there is a small tevminal tuft aud an olfactory evlinder oecurs upon
both the termrnal anl the penultimate joint in both sexes.*  The
sccond antenna (PL XXV, fig. 1, and PL XXIX, fig. 44) ig stightly
less than half the length of the body, the pedunnele, with five joints,
heing almost exactly half the length of the flagellnm, which has
cighteen to twenty long, slender, joints cach set with a sub-terminal
and incomplete eirclet of setae; in the peduncle the first joint is
short, the second, third and fourth increase progressively in length,
the fifth being slender and as long as the third and fourth together.

The wpper Hp agrees closely with that of P. ausiralis (Chilton,
1891, p. 156, PL 23, fig. 4). The sneadibies, also are much as in that
species, the right mandible having but three teeth in the cutting
edge. The spinous plate, however, on both mandibles (Pl. XXVI, fig.
12, 12a) is a carved strueture with a median groove running along
its exposed face, on either side of which is o row of stout spines
with well marked deuticulations; on the left mandible these spines
(16-18 in number) appear to he symmetrically arranged and similar,
but on the right the spines along one edge (the posterior),
are smaller and sharply bent. Between this plate and the molar
tubervele are the nsual pectinate setae (two or three). On a level with
the tubercle are a number of short stiff setae.  Upon the palps some
of the stontest setae (Pl XXVI, fig. 12, s) are strongly serrate on
one margin and fringed with fine closely set hairs on the opposite
edge. The lower lip (PL XXVT, fig. 9) differs appavently from that
of P. australis chiefly in that its inner marging are clothed with
longer and stiffer sctae.

The jirst marille (Pl XXVI, fig. 8, 8a) also vesembles closcly
that appendage in 2. australis.  Tts onter lobe is hroad with truneate
apex set with eight or nine stout setae, some of which are denticulate.
The inner lobe has the usual nwumber (4) of plumose setae, agreeing
in this with P, shephardi, P. Firkii and P, assimilis. P, australis 18

*In Pl XXI, Fig. 1, the length of the first antenna, relative to the
second, has been exaggerated—in its natural position, its apex
varely veaches the terminal joint of the pednucle of the seeond
antenna, its total length only equalling the eombined length of
the three terminal joiuts of the pedunele of that appendage.
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said to have fonr or five sach setae. 1o the latter species and in
P.oasstmilis there are in addition two simple setae, while in P.
shephardi voue ave figuved, P, joyieri has one only.

The plumose setac in this form, however, are unusually stout
awd densely set with a terminal tuft of setae (rescwbling rather the
penicilla of Oniseids) and differing in this, if one may Jjudge from
the figures, from the other species of Phreatoicus.  Another differ-
cuce is furnished appavently by the presence of a carved ridge (Pl
XXV, fig. 8a) stretehing along the surface of the inner lobe and
heariug numerous long setae.  The struetuve of the second maxilla
(PL XXVI, fig. 10) of . joyreri is almost exactly that of the corres-
pording appendage in P, qustralis, exeepting that the inner lobe is
narrower distally, the outer lobe wmd the palp having fewer setac,
which are pectinate in the usnal mwanuner; the usual tuft of setae

at the base of the palp is not to he made out.

In the marillipeds (PLNXVI, fig. 11) the epipodite is perhaps
mther broader awd Dears but three lateral setae. t'pou the inner
plate two stout conpling spines only are present and along its whole
free border it s fringed with long and stont plumose setae, the
apiecal setae heing feebly phumoge or peetinated: the inner distal

angle, in both meros and carpus is msrkedly produeed,

The gnatlioped (PLONXXV, fig. 6} is of the usual sub-chelate type.
The lonb is stout, the hasos having a length barely twice that of
its greatest widtly the anterior muargin of this joint is wholly free
from sctae, whereas in the suceeeding appendages the corresponding
jot is strongly setose.  In the adult male, the propod has almost
exactly the form of the corresponding joint in P awustralis, hut is
free from setae on the lateral smfaces, while the posterior borderv
proximal to the pahm is almost straight, whereas in P. qustralis it is
fignred as concave.  The pafm (Pl XXV, fio, 6a) is raised into a
narvow saw-like edge, the sbuple distal spiniformn setae pussing into
broadened serrate scutes (Se) at the more proximal end, The daelyl
Lhas about tew, ahimost equidistant, setie on ity coneave (posterior)
margin, with four or five on the convex surfice. A similar setose
comdition of the dactyl is figured (Chilton 18045 for I’ assinilis ad
deseribed (1891, po 161} dn P australis, but is otherwise unrecorded,
There is o small terminal tuft of setae also, one of the these heing
somewhat similar to the scpsory setae fonnd on the first antennae
aud wamed CColfnctory cylinder.” This subapical tuft is present on
the woeceeding appendages (PL XXV fig. 7a) and, indeed, appears
to he of very general ovenrereuce in the Phieatoiciden, thongh reduaeed
apparcutly to o single seta in some speeies (ef. AL pafnsiris (Glauert),
1024 fig. 3).  In the female, the appendage is very similar, but the

propod is rather less strongly developed.



NicxHouLs—Twoe New Phrecatoleids, 187

Iu the male, the three sneceeding peracopods lhiave apparently
developed a prehensile coudition, though m vayying degrees.  In the
second thoracie appendage the propod has a sub-rectungular outline,
the anterior border being very slightly convex, the posterior with a
small distal coneavity furnished with setue. Proximally a couple of
stout spines wonld meet the tip of the down-folded dactyl.  This
joint is stout and curved, its proximal end set in a groove between
(istally produced extensiong of the propod. The propod of the third
appendage is rather stouter, more convex anteriorly, its posterior
Lorder more concave and hearing two pairg of proximally situated
spines to receive the dactyl, with Detter developed guides for the
hase of the dactyl. The fourth peracopod has a very stout propod,
convex along both horders, greatly produced distally on either side
of the dactyl, thus hiding mmeh of the hase of this joint, which
appears short and is strongly curved. The tip of the dactyl has bnt
a very reduced secondary uugnis amd is received Dbetween a pair
of powerful spines on the propod. Tn all three of these appendages
the anterior horder of the basos is heset with setae, the posterior
border of the entire limbh being stroungly sctosc.

The three legs of the posterior group are, also, markedly setose;
the Dasos, mrrow at its orvigin, shows an expansion whieh is little
marked in the foremost, more pronounced in the posterior, hunbs;
the hinder margin of the joiut being furnished with moderately long
setae; the large iselios expauded about the middle of its length
rather than distally; the meros widened distally; the two succeeding
joints sub-rectangular, the propod being long and slender. The
dactyl has a small sccondary uuguis which is flanked by a stout
spine and a more slender seta The coxal jowuts (epimera) of these
thoracie limbs scem to resemble closely those of P.australis (Chilton,
1891, PL 23, fig. 1).

The paired male appendage (Pl XXVI, fig. 13) on the last
thoraeic segment appears to differ from the ovgan as deseribed and
flgured in P. australis i the possession of a nwumber of setace regularly
disposed along its mesial border. Such a condition is figured, how-
ever, for P. capensis.

Pleopods (Pl XXVI, figs. 14-16). The hrauchial appendages
Fkewise differ somewhat from these strnetnres in other gpecies of
Phreatoicus. In the first pair (Pl XXVI, fig. 16) the nmmber (13-
14) of plumose sctae is rather greater than in P. australis. The
endopodites of the sceond (L XXV, fig, 14) are relatively longer,
reaching to the end of the proxtmal joint of the exopodite and are
scareely exceeded hy the stightly eurved penial filament, which bears
2 terminal tuft of four or five stiff setue. The distal Tohe of thé exo-
podite is fringed with about twenty plumose sctae, while internal to
its base, on the proximal lohe are cight phunose setac, Externally
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the proximal tebe is beset with long sctae, of whieh only a few (12)
of the more distal arve plumose.

Upon the flattened face of this proximal lobe there is in one
specimen a slight ridge, set with setue rimuing obliquely inwards from
the lateral border. Tt has the position of the ventro-mesial horder
of the epipodite of succceding pleopods nud might conecivably
indieate the fusion of au epipodite with that plate. The basal joint
(protopodite) has stiff plunted setac on its mesial border only,
whereas the basal joint of the first pleopod has numerous sctae both
mesially and  externally. Upon pleopoda 3-3, the epipodites are
free and of relatively large size; the endopodites are long, extend-
ing to the base of the distal exopodite segment; the hasal joiut
(protopodite) with a mesial lohe set with long setac.  Upon the
proximal exopodife joint of the third pleopod the number of plumose
setne is inereasedl to about 29, In Hife the pleopods are visible,
their distal ends coming welt below the inferior margin of the pleura
of the pleon segmeuts.*  The ventral wmargin of the pleon segments
1-5 arve fringed with long flexible setae which scarcely extend onto
the posterior borders.  Upou the sixth segment (Pl XXIX, fig, 42)
these seta are represented by serrations or short peetinate spines
which give pluce posterviorly to a few (3-4) stout spiniform sctae.
The plenra of the latter segment slightly overlup the telsou externally
ad are fused with it. The lne of suture is quite distinetly raised
and gives origin to but three deliente setae.

The wropods (Pl XXV, fig. 1, and Pl XXIX, figs, 42, 43) are
well developed, n stout pednuele projecting backward to the level of
the end of the telsow.  Ventrally there arve two tufts of three setac,
dorsally three or four almost equi-distant spines upon the outer
horder (fig. 43); two stouter spines upon the inner margin at its
distal end (fig. 42).

At the extremity of the peduncle one or two spines are laterally
plaeed, white ventrally are thrvee spines—the inmermost simple (fig.
42n), the middle very stout, with terminal peetination Qorsally, and
the cutermost, smaller hut also with terminal pectination (Figs, 43,
13a).

The rvami are of nearly equal length, the outer slightly the
shorter; each bears au apical spine aud two or three setae, hut the
whole appendage is distinetly less setose than is usual in this genus.

“This is the casge with a1l of the species of Phreatoicus that T have
been able to examine in the Hving condition, Tn many preserved
spectinens also, the pleopods may be seen hanging dowmwards and
then gnite obvious,
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Upon the dorsal snrface of the large felson the presence of a
deep transverse rounded depression emphasises the upturned end,
which bears a number of setae and s flanked ventro-laternlly by
a conple of stouter spines on cither side (PL XXV, fig. 1, and Pl
XXNTX, figs. 40, 41).

While the telson as a whole is concavo-convex in scction, this
tip-titted terminal part has, in cross sectiom, the shape of a Joug
ellipsc.

Remarks. This, the third sub-alpine speeies to be recorded from
Hastern Australia, is in many ways intermediate between P australes
and P. shepherdi. So wmuch is thig the case that when, at first, L
thought of the Mt. Buffalo form rather as a variety than a speeics,
I could not decide to whieh of the two it should be referred. 1 have
not, however, been able to examine any cxamples of P. shephardi,
and the deseriptions given by Sayce (1900) aud by Chilton (1916)
are too hrief to make possible a detailed comparison between the
two Victorian specics, Judging from Smith’s fignres (1909, PL 12,
figs, 1-4) the Tasmanian forms of P. eustralis are somewhat variable,
and it may later become neeessary to reduce P. joyneri to the rank
of a variety of P. auslralis, but for the present it scems advisable
to regard it as distinet.

The proportion of length of pleon to that of combined cephalon
and peracon is almost exactly that given by Sayce for P. shephardi,
but this ratio, according to Chilton, holds only for the female (and,
presumably, for the immature male) of that species. The spinous
condition of the ventral margin of its 6th pleon segment, likewise,
vesembles closely that of P. joyneri; in the latter, too, the sutural
line between the 6th pleon segment and telson is shorter and less
distinet than in P. australis; in P. shephardi it is presnmably absent,
being meither figured nor described. The peduncle of the seconil
antemna, inner lobe of the second maxilla, propod of first, fourth and
seventh peracopods in the male of P. shephardi all approximate
closcly to the condition found in P. joyneri. The pleopods of the
former specics arc not deseribed.

From I awstrelis, the new Vietorlan Phreatoield differs in its
larger size and more robust habit, its smooth body almost free from
setae, the proportions of the pleon, the wmore elongated peduncle of
the sceond antenna, the condition of the spinous plate of the left
mandible, the wore setose lower lip, the tufted condition of the
plumose sctae on the inner lobe of the first maxillae, the shape
of the inner lobe of the second maxillue, certain details in the three
posterior legs, the endopodites of the pleopods, the less spinons
condition of the nropods, and the shape of the outline of the inferior
margin of the telson.
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In the possession of but very few joints in the first antennae,
of a well marked vertical groove near the posterior border of the
head, and of stout pectinate spines at the base of the rami of the
uropods, in the well developed condition of the coxac of the peraeo-
pods, and the pronounced terminal projection upon the telson, it
agrees with P oausfralls and scems to  differ markedly from P
shiephardi.

In the reduction of the size of the eye umd the fewness of
the ommatidia, it represents a coudition intermediate between the
two Eastern Australinn forms: in the smoothness of the body and
the reduetion of the setac it approaches the condition of . assimilis,
a state rvesulting probably from the operation of somewhat similar
sheltered conditions of life,

Distribution.  While P, australis occurs appavently widely spread
i Tasmania at altitudes varying from sca-level to 4000 feet, upon
the mainlaid it seems to have survived only upon Mt. Kosciusko
(5,700 tt.). P shephardi, first recorded from the Plenty Ranges in
Southern Vietoria, was subsequently taken, apparently abundantly,
upon the Barrington Tops, in New South Wales, some three to four
hondred miles to the north. . joyneri oceupies a small sub-alpine
region within the range of both of these forms. 1t is probable that
all of these species are survivors of a onee wide spread form living
at lower levels, hut later restricted, possibly due to secular elimatic
changes, to small and isolated sub-alpine regions where they have
undergone specifie differentiation.

EOPHREATOICUS gen, nov,

Body sealy, wrinkled tramsversely; head short, with well marked
vertical groove near posterior marging ceyes hoge; peracon slightly
compressed, fivst segment short, more ov less tnsed with the head;
pleon relatively longer than in Phircetoicus, strongly laterally coms-
pressed, last segment searcely marked off from telsow, terminal pro-
Jeetion slightly developed.  Upper antenna as long ax (longer than)
peduncle of lower anteuna, flagellum with nwmerous joints; lower
antenna stout, about one-third length of hody. Mandibtes with
appendage, secondary dentate cutting edge, spine row and molar
tuberele.  Legs divided iunto an anterior series of four displaying
small coxal joint, and the weros with large anterior lobe:; and a
posterior servies of three, with busos, ischios and meros strongly
expanded.  Fivst paiv of legs sub-chelate in hoth soxes, larger in the
wale than in the female, the fourth leg in the male sub-¢helate.
Pleopoda with exopodite and endopodite sub-equal, with epipodite
o all but the fivst, without coupling hooks; with eurved penial
filument on second pleopod strongly setose, not exceeding endopodite.
Uropod stout, slightly expanded, biramous, very  sctose. Telson,
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horse-shioe shaped 1 trausverse secttoun, with margin entire, not up-
turned.

E. kershawi, sp. nov, Plates NXNVIT, NXVIIL and XNIX,
Figs. 34-39.

Specific Diagnosis. Body robust, surface scale clad with very
fow scattered  hairs, dorsal sweface  trausversely  ridged; head
cousiderably shovter than combined length of first and secoiud
peracon scgments and with strougly marked vertical groove uear
posterior border.  Eyes well developed, strongly convex, with many
onnnatidia. Peracon distinetly compressed, first segment narrow,
widening somewhat ventrally, scaveely free from head ; second, third,
and fourth segments sub-equil, coxal plates small. 1ifth, sixth, and
seventh  segments decreasing  progressively in length, coxul plates
scarcely distinet.  Pleon tong, having with telson a length slightly
greater than four-fifths of that of combined cephalon and peracon
and a greatest depth equal to the combined length of third, fourth,
and fitth pleon segments. Two or three stiff setue on ventral war-
gins of pleon segments; without setae ou posterior muargins,  Sixth
scgment fused with telson, with but very short sntural line whicl
Dears no setac.  Telgou large, horse-shoe shaped in transverse seetion,
without up-turned terminal projection, margin entire, with four
stont gpinules.

First antemut stout, longer than peduncele of lower antenna,
with as many as sixteen articuli, with scusory setue, but no
olfactory cylinders; peduncle and proximal joints of flagellum with
serrate margin (due to scales), Second antenna, two proximal joints
stout, sub-equal, third and fourth slightly longer, sub-cqual, fifth
slender, long as third and fourth combined; flagellum with as many
as twenty-two joints, somewhat longer than peduncle; margin of
entire appendage  serrated. Right mandible with reduced and
modified secondary dentate cutting edge, with spine row, molay
tubercle witll setae, palp with broad second joint.  Lower lip ex-
tremely setose, scale-covercd, First maxilln, inner lobe with seven
plumose setae and one simple seta.  Secoud wmaxilla, short and stout,
inner plate sub-triangular, outer plate aud palp with mesial margim
reflexed distally. Maxilliped with two strong plumose setae on
distal end of second joint, just internal to inner plate, the latter
with row of 4 or 5 coupling hooks. Gnathopod with stout rounded
basos, large ischios, propod strongly convex anteriorly, palm set
with stout spines, occupying cntire posterior margin; dactyl loug
and straight, bnt sharply bhent near hase, with minute secondary
unguis,  Second, third and fourth peracopods with stout roundea
hasos bearing anteriorly at the proximal end a small tuft of stout
setae; ischios widest mesially owing to flattened CXPALSION, 1eros
produced into conspicuous autero-distal lobe, dactyl with secondary
ungnis, In the male, fourth peracopod sub-chelate, a pair of stout
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spines on propod rveceiving tip of dactyl. Tu the posterior series
of peracopods, the length of the lmmb and the extent of the expansion
of the three proximal joints increases progressively, the meros
being produced into a motable distal lobe. IMirst pleopod with endo-
podite and exopodite of equal length; pleopods 2.5 with endopodite
overlapping distal joint of exopodite and with epipodite. Second
pleopod, in male, with penial filament, moderately curved, concave
Laterally, strongly sefose with a considerable row of stout setae
apically.  Uropod stout, pedunele expanded on inner margin, very
spinose on both margins; rami expaunded, spinose, inner the longer.
Spine at base of rami not pectinate.

Colowr: Iu spirit, yellowizh-grey. The body generally is yellow
tinted, with black dendritic spots seattered sparsely along the sides
and still wore sgparsely upon the extremities of the limbs. In mid-
dorsal line and on either side dorsally, these spots are closcly aggre-
gated to form three dark interrupted lines, In the pericon these
may be continuous and ahmost merge into one another, the marking
then, in that region, may be deseribed asg consisting of a pairved dark
dorso-lateral line separated by o light median yellow line bearing
a dark spot at the middle of each segment. Laterally (externally)
the dark bands may be defined by a thin and wavy yellow line,

Size: The largest male measured 21 mm., the smallest but 12
mn., with a width of peracon of 2.5 mm., About 25 per cent, of
the specimens showed no male organ, the largest of these being
14 mun. in length, with a breadth of peraeon of 3.5 mm.; the
smallest obtained measured 9 mm.

Locality: The collection of close upon a hundred specimens was
made by W. MeLeunan (in November, 1915) and was presented to
the Musenm by TI. L. White, Esq.  The locality label indicates that
the specimeus were taken in a “*small pool”” at ““Sandstone Bluff,’’
Northern Territory. From notes, made by the collector, it would
appear that the spot was o, or near, the Wellington Hills, E, long.
133%°, 8. lat. 12° In other potes, kindly supplied by Mr. IXershaw,
the pool is described as ‘*a fine roek hole of clear, cool water,’’

Detailed deseription.  This species apparently attains almost
to the largest size recorded for living aquatic Phreatoicids.® Of the
matare ovigerous female there are no speeimens, the largest female
in the colleetion reaching a length only two thirds that of the
largest male. In this respeet, this species appeuars te agree with

*Its length is equalled, perhaps excceded, by large exawples of P.
ktrkid, vav. duncdinensis, Chiltow, which is said to reach 22.5 mm,,

awd by . spinosus, Smith (15-25mm.). My largest specimen
of A. lintori measurcd 20 mm, The fossil form P, wicnamattenis
Liad an estimated length of 50 mm,
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members of the genus Plircatoicus, whereas in Amphisopus the female
is nearly as large as the male or may cven econstderably exeeedd that
in length.

The body (Pl NXVII, fig. 17) as a whole, appears to he covered
with tiny flattened setae or seales, which seem to vary in shape
from a broad triangular to nearly scmi-cirenlar, this covering giving
everywhere to the body and largely to the appendages, when seen
in profile, a serrated margin, This camnot always be made out at
the extremitics of the limbs, and is less evident on mandibles and
maxillae, but is clearly visible on flattened surfaces of lips, inner plate
of maxillipeds, ete. Tn addition te the scales, the hody appears to
have a scattered granulation, but the fine short setae that furnish
a thin fur-like eoverving for the body in other species of Phreatoicus
appear to be entirely absent. o

A transverse corrugation of the surface is well marked, though
less developed than appenrs, from Geoffrey Smith's fignres, to be
the case in P. spinosus and other Tasmaninn speeies.  Im all of these
latter, too (ineluding P. «ustralis), Swith notes a serration of the
antennae which is probably due to n retention of scales upon those
appendages, although this is not stated.  Tu the waintand species of
Phreatoicus and in  Amphisopus the scales have apparently dis-
appeaved.

The bhody attains its full width at the level of the secondl
peracon scgment awl maintaing a practically uniform thickness to
the seeond pleon segnient, bebind whieh there is but a very gentle
tapering to the end of the hody, so that although the pleon is quite
deep, its depth is nevertheless only 11 the thickness of the body
in that region.

In yet another of the proportivns of the body, this spectes is
probably generalised

the length of the pleon awd telson is rather
more than four-fifths of the length of combined cephalon and
peracon, a condition contributed to partly by the unnsnal shortness of
the head, hut chiefly attributable to the relative uniformity in the
length of the body segments, Measured along the mid-dorsal line
the pleon and telson together have a length equal to that of the
seven free peraeon segments.

The head is strongly convex dorsally from side to side, and in
profile is ahnost the quadrant of @ cirele.  The eye 1s very well
developed, forming o hemispherieal prominence with probably not
less than one hundred onunatidia, The iuferior margin of the
head s slightly produced postero-laterally, where it touches the
maxilliped.  T'rom the posterior margin, a well defined groove rmus
upward nearly to the dorsal tue. In P. australis, this is stated to
actually mnke a well defined transverse grooves; in P. joynerl and P.
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assimilis 1t 18 not completely traunsverse; o . shephardi and P,
fypicus it is not fignred, nor is any refevence made to its presence
in P kivki. (. Smith likewise makes no mention of it in his
account (1909) of the Tasmanian speeies, [n 7. typicus 1 should
ratlier expeet it to have disappeared, but it will he surprising if it
proves to be absent in the othev species of Phreatodeus.  1n all three
species of dmplisopus 1t is certainly wawnting, but, as Chilton has
pointed out (1881, p. 133) a quite-similar groove is present in many
species of Idotlea, aaud it is reasonable to suppose that it marks the
suture between the first peraeon segment (the maxilliped segment)
and the head, a segment tree in the Anaspidacea, but ineorporated
in the lhiead 1 Koonusnge and Isopods generally, all traces of its
original antevior houndary having been lost in most of the members
of this latter group. The first free segment of the peracon of
Phreatoicens is also by way of reduction oud dncorporation in the
head, a condition which has actually come about in the Tanaidae.

[n the peracon the ecoxal joints are greatly reduced and the
antero-ventral corner of the several segments is distinetlty prodnced
in front ov perhaps is coming to lic external to the coxal joints.
In the hinder series of legs a posterior cleft only partly defines the
joint, which has become flattene:dl externally and incorporated with
the ventral margin of its related segment.

The pleon segments arve relatively deep and unusnally wide, the
ventral borders almost and the posterior horders gnite free from
setre.  The fifth segment is deeply notehed hehind and s slightly
shaltower than the segment immediately preceding; the sixth, marked
off from the telson only by a short snture running ahnost vertically
npward from the point of origin of the wropod. Tt makes with the
telson a Jarge picee terminating (Pl XXIX, fig. 39) in a rounded
projection which is not upturned as it is in most of the speeies
of Phreatoicus. Tts margin_is entive and it is flanked laterally by
a paired projection bearing a stout terminal and a slighter lateral
spine.  Ventrally the margin of the telson hears on either side one
large spine and a mueh smaller spinle,

Appendages.  The first antene (PLOXXVII, fig, 18) s well
developed, the peduncele seareely differentiated from the flagetlnm;
the basal joiut is large, the secoud as Tong but more slender, the
third shorter, and little stouter than the promixal article of the
flagellum,  The flagellnm may have as many as sixteen joints, nearly
oblong in outline awl diminishing fairly regularly in length, the
terminal joint, however, being a meve kunob, Sensory setac (Fig.
18, 2) ocenr on most joints, but the ‘folfactory setac’’ so charaeter-
istie of Phreatoicus conld not be recognised.

The seeond antennae (Pl XXVIT, fig. 19) are stout, of (nite
moderate length, with well defined peduncle (of a length approxi-

e -
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mately equal to the first antenma), of five joints, of which the slender
fifth is mnch the longest.  In profile, the Hagellar Jomits are squarish,
but a few of the more distal are quite slender; euell is incompletely
encirceled by setae,

Neither upper nor lower lp ealls for special comment, The
left mandible (Pl. XXIX, fig. 34) has an outer cutting edge of four
teetlh and an inner series of three; immediately proximal to this
latter is a enrved spine row and beyond this the lower margin is
setose. A well developed palp is present, the secoud joint, much the
lavgest, being both broad aund long. In the right mandible (Pl
AXIX, fig. 35) the outer dentate row shows three teeth only, the inner
edge seems to be divided into two teeth, hoth of which are curionsly

denticulate, the denticles in their turn pectinate. © In the natural
positton, this inuer edge underlies a1 spinouns row, Iu the figure,

the molar tuberele 1s seen in profile and has two slender setae on its
grinding faee; interral to ity Dase are numerouns setac.

The first maxilie (Pl XXVIII, fig. 29) is stout, the outer plate
sctose both laterally aund mesially, and armed with an apical tuft
0f 10 or 11 stout pectinate spines in the usnal double row, some being
peetinated on both edges.  The inner plate is strougly setose distally
and upon its truneate apex bears seven terminal plumose setae, with
one simple seta at its external end. Some of the plumose setae
are of the type usual in Phreatoicus, but towards the mesial side
some arc apparently wundergoing rednetion, approaching a unilateral
condition.

The second nmazilla (Pl XXIX, fig. 36) is also stout; it shows
the inner plate triaugular aud closely set with bent setae (distally
direeted), along the entire mesiul length of one edge of its border,
which is apparently flattened, from the other edge projecting a
series  of  stiff, feebly cilinted setac. At the apex the two
series meet and pass into a terminal tuft of ecurved, plumed and
pectinate setae (some plumose on one side of the axis and peetinate
on the opposite). The palp appears to Lave a well defined joint
and the entire outer border of the appendage is sctose.

Marilliped (Pl XXVIII, figs. 27, 28), The epipodite is nearly
round, with a few short setae inserted into its serrated outer margin,
its mesial margin strongly setose. The second joint of the appen-
dage Dbears two stout plumose setac and the wmesial border of the
inner plate is fringed with similar setae, which pass at the truncate
apex into stiff curved setac. These are doubly, and then singly,
pectinate, and at the external angle become more curved, passing
by an eusy transition into a scries of five coupling looks—strongly
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re-cnvved, with a forked apical hook and wmore proximal curved
pectinations (fig. 28¢): the scaly surface is well scen here.

The grathopod ('l XXVII, fig. 20) is of the vsual type, the
propod unusually strvong, the palm strarght, extending along the
entire posterior borvder of the joint; both ischios and meros e ex-
panded aund produced anteriorly into a lobe which is prolonged by a
stout spine, the lTobe of the meros being direeted almost proximally,
In the three suceeeding appendages, also, these joints are notably
produced, sueh considerable development of the meros being met
with, so far as T e¢an discover, in noe other extant species of the
Phreatoicidea, Im the fossil form 0 wlanamaetteisis, Lowever, a
similar condition is elearly shown, Chilton (1918}, calling partieunlar
stfentinn to this feature (le., p. 368).

The fourth peracopod (P XXV, fign 21) a8 sub-chelate in the
male, as in all species of Phrcatoicas, differing in this trom Anipli-
SGPUS, 1t is noteworthy that in the perfeetly preserved fourth
p-racopod of Poowlancmattensis there is no snggestion of a sub-
chelate eoudition, bt the impression may, of course, have been that

of a female

The fifth, sizth, and seveinth peroeopods (Pl XXVII, figs. 17, 22)
show o rounded basos with a mar.ed posterior plate-like expansion
and a similar expansion is developed on iscliios and meros oft both
the hinder appendages.  In the fossil form a similar expansion is
indicated (thongh less developed) in Chilton’s figures 1, 2, 3, 7, and
10, and it is noteworthy, also, that in this spevies the ischios is
relatively mneh shorter (haw is nsual in this genns.  In this extinet
foru, too, it may be noted that the segments seem to have had a

mneh more uniform length,

The male appendage (PPl XXIX| fig. 38) is a curved structure,
velatively short and stout, hearing a few setae on its anterior (more
convex) border md with evident servated marvgin,

Pleopods.  In the appendages of the pleon, the first poiut to be
noted is that, in all, the two wami are approximately equnal, i the
cense that the endopodite extends distally practically as far as the
exopotite, a condition found elsewhere, so far as [ can discover, only
in A, latipes. Further, in all but the first of these appeudages a
Lirge epipodite is present. In two of the specimens examined T
failed to find an epipodite npon the third pleopod, Dut the plate 1s
very casily detaclied and possibly was lost in removal.  In noue of
the spreimens exnmined was an epipodite lacking from the sceond
Dleopo !, huving there a sub-triangular shape, on suceeeding appen-
doges this plate is muceh larger und rvoughly quadrangular, fringed
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with long setae, the postero-lateral corner crenate, with more closely
set setac,

The endopodites are, ax usual, thin transparent Imminae without
fringing setace, the exopodites (with the exception of that of the
first pleopod) divided into a large proximal and an unusnaly short
distal lobe. This latter is almost completely fringed with plumose
setae, such setac being continned proximally along the greater part
of the lateral border of the proximal lobe, passing presently into
simple setae.  On the mesial border a very few of the distal setae
way be plunmoese, but the greater mumber ave simple and these may
extend from the edge on to the face of the plate as a thick bordering
tuft (Pl XXV, fig. 25, ex.). In the male, the endopodite of the
sccond  pleopod is differentiated in the usuad manner to form a
penial filament.  This consists of a stout basal piece and a semi-
eylindrical distal portion, somewhat curved, concave laterally and
fringed along both margins with fine scetae. At the apex these pass
into a eurved line of exceptionally stout setae to formm a couspicuous
terminal tuft (fig, 26, s.).

Both rami, and the epipodite when preseut, spring from a hasal
picce or peduncle of rather indeterminate shuape. 1In hoth first aud
second pleopods, however, it is bilobed and suggests a two-jointed
strueture; in the ease of the first pleopod (PL XXVIT, figs. 23, 24)
long setae are present on both lobes mesially. On the lateral border
but a single lobe is indicated. As vegards size, the first pleopod is
the smallest, the second somewhat larger, the third largest (PL
XXVIII, fig. 31), the fourth and fifth progressively smaller (PL
XXVIIL, figs. 32, 33).

The. uropods (Pl XX1X, fig. 37) consist of a stout, relatively
short peduncle, expanded dorsally on its Inner border, both borders
being produced into a continuous line of spines and setae. The
inher ramus is also expanded aud set with spines, the slightiy shorter
outer ramus less expanded.  Ventrally to the ovigin of the rami are
a eouple of setae, one being quite stont, hut meither are pectinated
as in Phreatoicus.

NOTES oN THE HABITS OF SOME oF THE PHREATOICIDEA.

Geoffrey Smith, referring to the habits of the Tusmanian
species of Phreatoicus, remarks (1909, p. 71) :—"*Their movements
are exceedingly sluggish, so that when alive they are easily dis-
tinguished from the rapidly noving Amphipods . . .77 Of A, palustiis,
which T have kept nuder close observation for some time, it may be
said that while they normally ereep about slowly or lie upon the
side at rest (their colonr harmonising wonderfully with that of the
dcbris upon, or heneatl, which they vest while feeding, and rem
dering them almost invisible), if disturbed they are eapuble of swift
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movewent, swimming rapidly with a quick, scurrying motion
(effected apparently largely, if not entively, by the uropods), re-
markably like the jerky movement of an Amphipod. Indecd, a small
speeimen may readily be mistaken, in its sidewise motion, for an
Amphipod. Like an Amphipod, too, it may swim in the ereet
position, this, by the movement of the pleopods, The larger
Western Australian form is, perhaps, slightly less agile,

Glauert notes of A. palustris (1924, p. 49) :— *The animals are
fairly active and exceedingly quick at burrowing into the soft
muddy bottom . . . . when not burrowing (they) prefer dark or
shady corners.  Their food secms to consist of animal and vegetable
matter, and they wmake most effective scavengers.”’ 1 have offered
small portions of dead carthworms, insect larvae, ete., but have never
observed that this material has been touched. The preference for
dark spots is particularly noticeable in the females, and, in rounding
up my speeinmens, those are practically always the last to be seeured.

Pairing scems to extend over a comparatively long period,
couples taken together have so continued for fifteen days subse-
(uently, the brood pouch enlarging visibly during that period, In
a small female of abont 11mm. the Inrood were discharged on the
twenty-eighth day after the separation of the pairv, no fewer than
fifty-one young issuing at that time, The male of this pair under-
went ecdysis a couple of days prior to the emergence of the young,
but the female had not shed her skin four weeks later when she was
again pairing.

The process of cedysis must have a cousiderable importanee to
these awnimals, even when full size is attained, if they are living
in & comparatively small water hole, for, uunder such conditions,
they Dbecome thickly covered with encrusting organismis, even to the
plumose hairs of the pleopods.  Tu 4. palustris o small Vorticellid is
very comon and occasionally a Dendrocometes-like form may he
found, hest seen oun the east skin and apparently most affecting the
antennae aud the gnathopods,  Barnard notes o similar infestation
in P, ocapensis by ““a short-stalked Infusorian,”’ while Chilton, also,

remirks upon the heavily infested condition of P. eustraelis.  The
dense covering of Rotifers, cte., in . joyneri has been mentioned
above, That the instinet for concealment is appurently more

strougly developed in the female is probably the explanation of the
fact that collections usnally contain a large prepounderance of males
unless the colleeting has heen accomplished by an indiseriminating
use of the scoop or net in the muddy or weed-grown hiding plaees,
Thus Chilton (1891, p. 165) notes of hisx material of P. australis,
“‘mearly two-thirds were undoubtedly males,”” In the collection of
Eophreatoicus which I have examined at least three-quarters were
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males, awd in Lo joyneri (where 1 took all that 1 could see) at least
as large i proportion arve of this sex.  Of the Hyperoedesipis w1y
collection probably less than 5 per cent. are females, while of
Hypsimetopus there s vo vecord of the capture of females. The
arly colleetions of  Plircatoicopsis, also, consisted wholly of made
specimons, hut it should besmoted that, in most, it ot all of these
speeies, the male is the larger as well as less proue to conceil-
ment. In Amphisopus fintond, on the other hand;, my material
showed an overwhelming prepomderincee of females,  In this case,
however, the female attains to o size nearly twice that of the
averuge male, and is perhaps less able to effectively conceal hevseld.
In the partly grown forms it is often not possible to distinguish
between inmtature male aud female by inspeetion only, and  the
disproportion in munbers hetween the sexes may not be as great as
would appear from the composition of a given volleetion,  In P
(ypicus the male 18 apparently unknown.

In paiving, as Glanert has noted (Le.), the male of A, palustris
makes use of lis strongly developed gnathopods, the fourth pair of
peracopods not  being especially moedified in o ths genns. I liave
observed, however, that the rather look-like  peracopods  of  the
anterior series, may all, at times, be enught noder the projecting
epimera of the female, The struetnre of the second and third
peracopods of I Joyieri suggoesty that these have a sonmewhat pre-

heusile character.

Of Hyperoedesipus it is worthy of note that the remarkably
developed gnathopods of the male seem never to be nused for thig
purpose, the hold being effceted entirely by the fourth pair. Aun
obvious explanation is, however, at once fortheoming., The greatest
danger to which a Dlind, snbterrancan form sneh ay this eould
be exposed, is that of being swept irrevocably to the surface, there
to be washed out to sea, or, escaping that, ahnost certainly to perisly
in competition with, or a prey to, surface-living forms.®  During
pairing, when a donble strain might he fmposed upon its earth hold,
there s clearly a necd, in the aale, for a greater muscular develop:-
ment of ity gripping appendage. 1 have never seen Hyperoedesipus
feeding on animal matter, and 1 Delieve that the great gnathopods
are not raptorial.  The fourth peracopod appears to be but slightly

#In the tiny hollow, in which atone | have found these forms, they
have beeen associated with three other obvionsly underground
forms (a small Amphipod, a planarian, and o minnte arth-
worm, prohably Plineodrilid), from noue of which would they
be likely to have muelt to fear in their subtervancan hanuts,
exeepting only tor the competition for such food as there may
be.
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preheunsile in L7 assintilis, so that in this species one must suppose
the gnathopods to be used in paning. It would be of interest to
know whether in . australis aund other surface-living forms the
fourth peracopod has superseded the gmathopod in this function or
is merely auxiliary thereto.

A comparison of the size of the brood in dmphisopus and Phrea-
toicus s of intevest. In P. sheplardi, which reaches according to
Saycee (1900} a length of LOmmi, Chilton records that the brood ponch
contained a dozen eggs, while from the pouch of an Ilmm. specimen
o A. palustris T have collected more than fifty just cmerged larvae.
In a second case there were counted forty-eight living young and
one dead.  From the brood pouch of A. lintoni theve were extracted
{hirty-five large embryos. These facts suggest that adaptation to
sub-alpine life has resulted not only in a stuuting of the growth, but
in a diminution, also, of the reproductive capacity. In none of my
speeimens of P. joyueri or K. kershawi do the brood pouches contain
eggs or embryos, and nothing has been recorded for other members
of the family. The accommodation of the body to subterranean life
will probably lhave restrvicted still further the number of the off-
spring.  Iu Hypervedesipus, of which very few females have Dbeen
taken (probably for the reason suggested above in the case of A.
peadustris), the normal mmber of eggs is round about four, though
in one which paived in an aguariun, seven eggs were scen in the pouch
when the animal was killed.

In 4. palustris the embryos were a full 2mm. in length at the
time of their emergence, with the six pairs of peracopoda usual in
larval Isopoda. The body was almost transparent, of a palely brown
tint, and a large proportion of the larvae appeared to bear one or
wmore of the infesting stalked Infusorian, these having evidently
spread on to the young while still within the brood-poucl.  The em-
bryos of A. lintoni were more than 1Fmm. in length when as yet only
the rudiments of the limbs could be discerned, and it is probable that
the larvae would be at least twice that length, The first antennae
were short, consisting of a three jointed pedunele and a slightly
clubbed flagellum with five joints, somewhat closely vesembling the
condition in adutt 7. australis or P. joyneri, which might be inter-
preted as evidence that, in this appewdage, the sub-alpine forms have
retained very uncarly the larval condition.

After twenty-four days, the yonng died off quite suddenly, per-
haps approaching the eritical period of the first moult.

The broodl pouch is composed of four pairs of lamellae, the
first (internal to the gnathopods) heing unnequully hilobed, the
anterior lobe the smaller and making up much of the anterior wall of
the pouch. In all of these lamellae there is a central stouter axis,
around which is a broad and tramsparent margin (respiratory ? ),
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fringed with numerous setue.  Im the full sized males of Phreatoi-
copsis, there Is a simitar but smaller set of these lamellae, which zre
hard (appearing caleifiecd) and le closely adpressed to the ventral
thoracic wally of which they might be tuken for weve thickenings.
These appear to have been altogether overlooked in carlier deserip-
tions of this form.

THE Posrrion 01 HEOPIIREATOICUS IN WIE PHREATOICIDEA.

Eoplreatoicus kershawi, the type of the new genus, s remarkable
anmong kuown Phreatoicidea in the possession of a scaly covering,
although, as pointed out above, il is possible that several species
will be found to have rvetained vestiges of this condition.

A, shightly wrinkled state of the body is deseribed by Chilton
as oceurring in P, oaustralis and is plainly figured by Smith for
several Tasmanian forms,  Barnard does not wmention it as character-
istic of . capensis, and in all the speeies of Amphisopus the body is
wholly free from wrinkling, nor does it occur in the subterrancan
(New Zealand) speeies of Phircaloicus and the allied subtervanean
gettera,

The shortness of the head seems peculiar to this form, but is
approached in A. palustris. The retention of large and prominent
eyes, like those in Amphisopus, is doubtless indicative of continuous
oceupation of surfuce waters, the reduction of the eyes or the blind
condition of the several sub-alpine or subterrancan forms having,
perhaps, arisen indepeundently in thosc forms.

The vertical groove upon the head whicl, in my opiunion, is to be
regarded as the last evidence, in this family, of an originally free
maxilliped segment, has already cowpletely disappearved i A wmphi-
sopus, It is well developed in KA. kershewi, in P, cupeisis, P,
australis, P. joyneri, P. assimilis and, therefore, preswmnably i £
kirkit (vide Chilton, 1906, p. 274); very probably, too, in the scveral
Tasmanian species, though Smith makes no reference to it in his
descriptious, hut then he does not figure it in P, austrelis, in which
Chilton had previously described and figured it.  Similarly has Sayce
(1900) owitted all wmention of this structure in . shephardi, where it
may perhaps be abseut, If, however, it prove to be present in the Tas-
manian forms and in 2. shephardi, as I should expeet, then P typicus,
alone in this genus, would he without it, but would share this
peculiarity with Phrcatoicoides, Hypsimctopus und Hyperoedesipus.
All of these forms have a striking rvesemblanee to P, fypicus, a like-
ness most readily to he explained hy the snggestion that they all
Lave their deseent from a common blind ancestor already adapted
to life in subterranean waters, which in its turn had derived froui a
surface living form, That snch surface-living forms existed at a
time while yet there may have been laund counmuications between
Australia, Tasmania and New Zealand is practically established by
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the discovery of those well preserved Phreatoicid fossils from the
Triasic beds of N.S.W,

lu the possession of filiform and relatively long first antennae,
Loplireatoicus is again in agreewment with Aniphisopus and in strong
contrast with Plrcatovicus and the group of subterrancan generi; in
this particulay, P cupensis 1s in agreemeat with the Australiun and
Tasmanian forms (with the possible cxception of . spinosus).

A nearer approach to uniformivy in the fength of the segments
(exeept the first free peracon segment) and, as a couscequence, the
possession of w relatively long pleon-telson regilon, must be accounted
as o primitive character in Loplrealoicus.” In P ospinosus, the
development of this region is said to be even greater, being, uccording
co Barnard (1914, p. 239), no less than 99 per ceot, of the length
of combined cephalon and peracon. In this latter species, however,
there 1s o remarkable development of the terminal telsonie projection,
whicl adds the equivalent of the length of a scgient to this region,
Generally in the Phreatoicidac the tewd ney is towards a reduction
of the pleon region, a tendency whichh has breome very pronounced
in the Isopoda as a whole.,  In the wmembers of this fawmily, the
pleon-telson region, expressed in terms of the pereentage length of
combined cephalon and peracon, offers u series «lisplaying inercasing
reduetion, £, kershawi, 80% ; P. tasmaniae and P. capensis, 75—
0G5 P joyneri, P shephardi, D Livkil, P oaustralis, P, assimilis,
P. (ypicus, in a bunch varying from 066% —58%, and L. kirkii var.
dunedinensis to 45%. In the related subterranean gencra an
even greater reduction is attained. In Hyperoedesipus the figure is
53Yc, in Hypsimetopus, 43%, and in Phreatoicoides, 36%:. While
agrecing with Chiltou’s remarks (1906, p. 275) that mcasuremeuts of
this kind arc not easily made with the same aceuracy in all cases,
and may vary to some extent in different individuals, I am of
opinion, nevertheless, that such a series of stages in the reduction of
the terminal body vegion as is found in the family is not without
a distinet significawee. Tn a form living in surface waters, 4. palus-
tris, as I have stated above, while the anterior perancon appendages
are largely functional in walking, aided (among debrig), by the up-
turned, backwardly dirvected and wmore clongate legs of the hinder
series——for swimning the animal relies upon the pleopods with or
without the uropods, the deep pleura having a definite umportance
in this method of locomotion. Tn subterrancan Isopods, if one may
judge from Hyperoedesipus and Cruregens, the anitnal ereeps but does

#Tn that generalised from Awaspides, the pleon-telsou practicallty
equals the cephalon-peracon in length; in Woonuiga the pleon-
telson would appear to be a trifle the longer, the maxilliped
segment here completely merged in the liead.
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not swim, the importanee of the pleon region thus being largely
diminished.  Pevhaps, too, a rounded sub-eylindrical body is better
adapted for uegotiating the interstices through which the water
percolates, for I imagine that the auimals’ habitat is rather in
such  erevices  than in actual  subterrancan  lakes, and  their
entrance into wells might readily  be through imperfeetions in

the walls, There ean e little doubt that Phreatoicoides may be
taken at the surface for precisely the same reason as that which
brings up Hyperoedesipus oceasionally. Similarly a significance

attaches to Chilton’s statement (1906, p. 273) regarding the first
finding of F. kirkii in ‘¢
Mr., Thomson and wmyself, and probably many others, have made

places that have been well searched, for

colleetions in this locality without coming acvoss the specimens in
gquestion,”” It would seem likely that this subterrancan form comes
only aceidentully saind varely to the surface. Hypsimetopus is definitely
recoguised, as iz Phrealoicopsis, as a dweller in damp carth rather
than in subterranean water® the latter quite possibly coming to the
surface occasionally, perhaps, noetmrnally. It has; it may bhe noted,
the more usual proportious of surface-living forms  (pleon-telson
609), and its retention of eyes would suggest that its burrowing
habit has heen acquired compavatively recently.

The mandibles in Eoplreatoieus seem wmore complete than in
either Amphisopus ov Phreatoicus, but the former, in the vetention of
the secondary dentate cdge of the right mandible (even though in a
more reduced condition) seems to approach more ncarly to the con-
dition of Eophreatoicus. In this particular, Phreatoicopsis and P.
capensis are in agreement with Amphisopus.

In the condition of the first maxilla, with nomerous (seiei)
plumose setac ou the iuner lobe, we ave met again with what 1%,
in all probability, a primitive condition, retuined Ju Amphisopus,
bnt undergoing reduction in Phreatoicus. P, typicus, however, is
stated to have nine or ten of such scetue, while P, australis has four
or five (Chilton, 1894, p. 198, and 1891, p. 158); all other Aunstrala-
sian species of Phreafoicus lave but four plumose setae, but in
every one of these (excepting P. typicus) there ave sald to be one or
fwo setae which are not plumose. In Hyperocdesipus there are fonr

*I{ has recently been noted of another group of Isopods, that Halon-
iscus (a saltwater form) lhas a damp-earth representative (A
stepheni), whose burrows may, perhaps, give it access to water
percolating heneath the dry surface of the ereck (Nicholls and
Barnes, 1926).

tIn Anaspides (vide Geoffrey Sumith, 1909, pp. 507-511) this lobe
bears uumerous plomose setace, in Paranuspides cleven  are
figpured (le. fig. 13), in Wovnunga they are reduced to three.
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with a number of simple setae, in Plreatocoides three and two simple
spines.  Hypsimetopus has a single spine, followed by a plumose
seta and five others, pectinate and ciliate.  Phreatoicopsis apparently
has a large number (Spemcer and Hall, 1897, p. 17). Amphisopus
retains six or seven of these setae and again, in this, links up with
L. capensis, which has four plumose, and two *‘plumose ouly at the

tip. 7’

Upon the outer plate of the appendage there are usually 8 or 9
setae in most Phreatoicids, but in . typicus they arve described as
numerous (about 14 are figured); in &, bershawi 1 find cleven, A
large number is stimtlarly present in the Syneavida, Noomuige onee
motre showing but a few. In the retention, then, of a large munber
of setae upon the lobes of the first maxilla, both EFophreatoicus and
Phreatoicus (ypicus may be regarded as preserving tlie more generval-

ised conditiou.

In the coupling hooks of the maxillipeds there 1s again a sug-
gestion of a loss of parts, there being 4 or 5 in Fophieatoicus, 5 in
Amplisopus and P. qustralis, Z or 3 in P. capensis, P, typicus and
P, joyweri, with but 2 in P, oassimilis.  In Phreatoicopsis the pee-
tinate setae at the apex are said to coutinue down the outer border
of the inmner plate (as in Fophreatoicus), and basally are three strong

setae which are not hooked.

The condition of the guathopod ‘‘hand,’’ with its straight, ill-
defined palm and scarcely modified dactyl, may Dbe regarded as dis-
playing a primitive simplicity. Further, the largely expanded state
of the meros is, as pointed out above, an unusual feature in living
Phreatoieids, but strikingly seen in the extinet P. wianamattensis.
Something approaching it is seen in Adwmphisopus and in I. capensis.
Chilton’s fignres suggest that, in the fossil form, the basos of the
mirterior as well as of the posterior series of legs was expanded,

The apparent small size of the coxae, also scew in Amphisopus,
ghould probably be regarvded as due to reduction, The much more
apparent condition of these struetures in Phreafoicus may, however,
be due to the lesser degree of development of the protective
{epimeral) margin in burrowing and Cryptozoie forms, and a conse-
quent greater exposure of these joints, but T am inclined to consider
it as the more primitive condition.

A well developed sub-ehelate condition of the fourth peracopod
in the wmale it shares with Phreatoicus and Hyperoedesipus, this
condition heing but slightly indicated in oA, Urtoni, and the modifica-
tion of this appendage is not mueh greater in P. cupeusis. Tu Am-
phisopus, Phreatoicopsis, Hypsimetopus and Phreatoeoides  the

appeudage is appurently mnnodified.
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The persistenee of epipodites upon fewr of the five pleopods
furntshes still further evidence of the primitive condition of this
form. The practical equality of the two pleopod rami would perhaps
bear the same interpretation; a condition most nearly approaching
this being found in A. latipes. P ocapensis and Hypsimetopus, In
other forms the endopodite shows varying degrees of development.
A feature to which httle attention has been called, Dbut which,
nevertheless, scems to be unique in this family, is the development of
plumose setae upon the cudopodite in P. capensis (Barard, 1914,
Pl, XX1IV).

In the condition of the penial filament of Fophreatoicus there is
furnished yet another linking chavicicz. Moderntely eurved, as long
as its endopodite, and set with a conspicvous tuft of terminal setae,
it exhibits o condition intermediate bhoetween that of Amplisopus
(strongly eurved, longer than the endopodite nnd without terminal
setac) and that of Phreetoicus—Ilittle enrved, shorter than the endo-
podite, and with o smaller tuft of terminal setace,

The absence of coupling hooks upon the Dbasal joints of first
and second pieopoda in Eophreatoicus is possibly primitive, and con-
stitutes one distinetion between this genus and Amphisopus, which
alone, in this fawmily, possesses such struetures.  What ave perhaps
comparable structures are secen on the basal joint of the sceondd
pleopod in Keoonuwnga, sind coupling hooks are somewhut widely and
variably distributed throughout the Tsopoda.

The expanded condition of the uropoda, both in peduncle
and rami, of Kophreatoicus, is not met with clsewhere 1 the Phrea-
toicidea, and finds, perhaps, its nearest compatrison with the coadition
in the Syncarida, where, however, the expansion is notable. In
Eophreatoicus it is obviously ouly an expanded condition of a styli-
forny strueture.

The practical absence of a terminal projection to the telson is,
on the other hand, 5 new point of agreement with Amphisopus, as
also, with Plreaioicopsis, and indeed, the profile of this region in
Fophreatoicus is strikingly like that of P. wiaiamallcnsis, but is,
perhaps, not primitive, if the terminal projeetion is the vestige of
the clongate telson of a Syncaridan-like rucestor.

A consideration of these several points justifies, 1 beleve, the
separation of the wmore typicil Phreatoieids into at least three
gencra-—of which Fophreatoicus may be regrarded a8 occupying the
central position® and from which may be derived, on the one hand,
Amphisopus, and, upon the other, Phreatoicus, as cxemplified by P
australis,

“Though possibly itself «derived from some form nearer to P, fypicus
in general appearance.
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The move vobust habit of Eoplreatoicus links it with the larger
Tasmanian forms, with Amphisopus, and, also, with the still larger
P.owianamatiensis.  Phreatoicopsis eould readily derive directly from
the extinet form.

Amphisopus  differs  from  Foploreatoicus  prineipally in the
loss  of certain structures, notably the scales, awd the epipodite
upon the second pleopod; in the development (or retention 7) of
coupling hooks upon first and second pleopods, the strueture of the
penial filament, in the more complete degradation of the eoxae of the
peracopods, in the absence of the sub-chelate condition of fourth
peracopod in the male, and the greater degree of expansion attained
by the basos of the hinder legs.

Phreatoicus, ehimbing from the plains to sub-alpine regions, has
diminished in size, has retained into adult Tife the larval or juvenile
condition of the first antennac. A less compressed peracon and
smaller tergites permit of a greater exposure of the coxue, the palm
has beeome restricted to the morve distal portion of the propod, the
eves have dwindled and disappeared, the expansion of the several
joints of the peracopods has nmdergone more or less retrogression,
while the prehensile character of the fourth peracopod of the male
has, perhaps, become more evident. A synchronous, or perhaps an
earlier, change of habit may be supposed to have led to the modifica-
tien of the burrowing forms, and thence to the occupation of sub-
terranean waters, a change which may reasonably be presumed to
have come about independently at different times and places.

’

Tn favour of the alternative view, that a form somewhat elosely
akin to P. typicus, but still possessed of cyes, wonld more neavly
reseible the ancestral condition, the following features in that
the large liead, a first peraeon

species might be c¢ited as primitive:
scgment searcely smaller® than the suceceding (well seen, too, in
Hypsimetopus and Phreatoicoides, and less evident in Phreatoicopsis),
well developed coxne, hasos rounded and without expansion, first
maxilla with numerous plomose setae on inner lobe and still more
munerous spines on outer lobe (equally well seen in Phreatoicopsis),
pleon little eompressed and without marked pleura, and terminal
telsonie projecetion. Further, a shortened econdition of the pleon
appears to be of very general oceurrence in the Isopoda and might
veasonably be presumed to characterise the primitive Phreatoieid.
SQub-alpine forms surviving in widely scattered localities might well
he extremely ancient (as the admittedly generalised Anaspides) and
have given rise to newer forms in lowland conntry, stray specimens
washing down from high levels, the survivors nndergoing modifiea-
tions in adaptation to their new conditions. The mountain forms

“Tn P, capensis actually longer than the suceceding segmeut,
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upon the Australian wmainlaud all live, apparently, vrecping beneath
moss in lighly sheltered  situations, In open waters, with move
active life and probably o more abundant food supply, adaptation
might bring about the lavger hody, the expanded joints as aids to
swimming, larger swimming and respiratory pleopods, the consequent
inereased miportance of the pleon and a greater feeundity, In this
view the short, almost clubbed first antennac of the larval stage of
Amphisopus wonld appear mevely as veeapitulatory, the sealy clothing
as a flatteming and shortening of the fine fur-like covering of setae
of the highland forms,  The setae of the hasal joints of the pleopods
conld be transmuted to conpling liooks, as those npon the maxilliped
(in Kophreatoicus) appear to have heen,

Many of the more important differcnces to be observed hetween
Eophreatoicns and the sul-alpine speeies of Phreatoicus appear, how-
ever, to be more reasonably interpretable ax due to loss aund retro-
gression in the latter genus.  So fur as it 18 possible to judge, the
very aucient P.owlaaameattensis would seem to find its nearest living
counterpart in Eophreatoicus.

[n the consideration of this guestion the strueture of the South
African species (which must have been igolated from its Ansfralian
cengeners for an immense period of time) has a distinet importance,

P. capensis Barnard is deseribed as having the posterior vertical
groove upon the head, the fivst autenna very short, and its flugellum
with but five joints, coxae of peracopoda quite distinet, fourth
peracopod of male sub-c¢helate, the basal joint of the first peracopod
is figured as setose but without coupling hooks, the sceond pleopod
with penial filament curved only at the apex, short aud with terminal
setae, the telson with prominent terminal projection—i.e, it has the
general facies of the Kustern Australian forms.  The inner lobe of
the first maxilla, too, has fonr plumose setae el two others retaining
cilia only at their apiees.

Tu the retention of 2 sccondavy entting edge to the right man-
dible it differs from these species and resembles  Amphisopus.
Faplreatoicus and Phreatoicopsis,  The pleon, too, is longer rela-
tively than it is in 7. awstralis, but not longer than in one or twe
of the Tasmanian forms and nesr to that of Amplisopus. Tn the
extremely elongated condition of the fivst free peracon segment it is
nearest to one or two of the sabterranean speeies.

Tt is possessed, however, of two features in which it is apparently
unique, in this family:-——(1)  the retention of o vestige of the
innermost lobe on the seecoud maxilla, which is plainly figured by
Rarnard, but not veferred to in the text, in which condition it most
nearly approaches that of the Syncavida; and (2), the existenee of
plumose  setae upon the endopodites of  the pleopods—mno  other
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Phreatoicid, so far as T can discover, linving setae of any kind upon
this ramus.

Tu view of all these facts, it seems probable that it will become
wecessary to eredate a new genus to receive the South African speeices,
but upon the whale, P. capeasis may be regarded as approaching
most aearly to the Anstralasian sub-alpine forms, while retaining
cortain elaracters uwndoubtedly primitive, many of these linking np
with Amplisopus, Wophreatoicus and Phreatoleopsts.

Apart from . wianamaltensis, no undoubted fossil Plwreatoicid
seems to have heen recognised. 1 have had, unfortunately, ne access
to the work of Packhard, quoted by Geoffrey Smith, but that author’s
reconstrnetion of Aeanthotelson stimpsoni would serve, almost without
modification, for the ancestral Ploeatoieid.  The elongated head,
hody with thirteen visible segments practieally of uniform size, the
telson marked off from the last pleon segment, pleon-telson practically
equalling cephalow-peracon (the clongate telsont but an exaggeration
of that of 7. spinosus), pleon probably not strongly compressed and
without downwardly developed pleuva, the first antenna filiform and
woderately long, without acecessory flagellum, the sceond antenna
without seale, with no trace of stalked eyes, the first peracopod by
way of becoming a gnathopod, peracopods without exopodite not
vet divided into two series, with distinet coxae and littl differentia-
tion of more distul joints, pleopods with stout hasal joint and equal
lamelliform rami, the elongate, equal and highly sctose rami of the
uropods, a walking form, but probably eapable of feebly swimming,
sueh a form might wuceh more justly be classed with the Phrea-
toiciden than with the Syneanda,
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Fig 8
8a
9

10
11
12
12a
13
14
15
16

Exrnaxamon or Prares XXV—XXIX.
Prare XXV,

All figures of Phreatoicus joynert, sp. nov.
Entire animal (male), in side view.
First antenna, male.
First antenna, female.
Propod and daetyl of second peracopod of mule.
Propod and daetyl of third peracopod of male.
Propod and dactyl of fourth peracopod of male.
Propod and daetyl of first peracopod (gnathopod) of male.
Palm of gnathopod, more highly magnified, with a single
spine of the same, much cularged.
Seventh peracopod of male.
Part of dactyl of scventh peracopod, highly magnified.

Prate XXVI,

All figures of Phrcatoicus joyneri, sp. nov.
Ifirst maxilla.
Inner plate of first maxilla, more highly magnified.
Lower lip.
Second maxilla.
Magxilliped.
Left mandible.
Dentate cdge and spinous plate of right mandible.
Male appendage.
Second pleopod of male.
Third pleopod of male.
TMrgt pleopod of male.

Prare XXVII,

All fignres drawn from wmale of Fophrealoicus kershawi, gen. nov.

Fig. 17
18

et sp. nov.

Side view of ecutire animal,

First antenna,

Second anteuna,

Gmathopod, with palm wore highly magnified.

TPourth peracopod.

Seventh pevacopod.

First pleopod.

Basal portiou of first pleopod more highly magnified.
Second pleopud, with epipodite, exopodite, endopodite, und
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peunial filament.
26 Penial filament, with apex more highly magnified.

Prare XXVIII

All figures from male of Kophreatoicus hershawi, gen. nov. et gp. nov.
Tig. 27 Maxilliped.

28 Iuner plate of wmaxilliped, more highly magnified, with
coupling hook still more enlarged.

29 First maxilla.

30 Part of sccond peracopod, showing expanded lobes on
isehios and meros.

31 Thiwvd pleopod.

32 Fourth pleopod.

33 Fifth pleopod.

Prarte NXIX,

a4 Left mandible of B, Lersfiawl.

35 Right mandible of the same.

36 Second maxilla of the siame.

37 Uropod of the same, in lateral view.

38 DMale appendage of the same.

39 Dorsal view of telson of the same,

40 Dorsal view of telson of P joyneri.

4] Terminal projeetion of telson of P, joyueri, more highly
magnified, in postero-dorsal view.,

42  Sixth pleon segment with uropod and part of telson of P.
Joyneri, seen from within,

42a Ventral spines from end of peduncle, in same view, more
highly enlarged.

43  TUropod of P. joynerd, in lateral view.

43a Ventral spiues from end of pedunele of the swmme, more
highly enlarged,

44 Proximal portion of second Autenna of £, joyneri.
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